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Btfffi^^ y ^jK#t««K:<k Z>ft(D&Tm Ui&a&SAJKKi J: 

ntfe o , 

WIS U b < tttfftCMt K— A CI 

t*»«tr*¥»#»>t*^. 20 
MHBH4] »B*«#»**W, InGaN *<0¥« 

[0 0 0 1] 30 
[0 0 0 2] 

v > § < jSKHS K J: £ ttj&ft £ <afffi^ tzMM 0 * 40 

[0 0 0 3] ry^;i/y U > hgl^ffli: bX«, R 

ffl^snttfc^ -y--rx*«**w ftm&nm&>&m 

v^^7 u 'J>hgS TFrontierj ^JBSflSUfc- K^U 50 



^B8¥l 1 - 7 4 5 5 9 
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[0004] u*u«t*t6, £tte<z>ft«0>s&fe*ri 

r^X^^DVD (Digital Video Disk) fflJtKtUT 
<K*fftMb?WB Ar T ft D n JB& V # ft «fc jfcft (C ^ V i 

t \*mm * u — if *«» 6n*fiiL*«ftiifc 

^«(^@^U-1fT^a n P ftJ:^®irix h*««t 
&oT*»#lx— ifCDJ:5fe««#ffctt8«©«j*JiH 

[0 0 0 5] — «t0fiSM«O*8ffl/"- tf£C 
MY (Cyan, Magenta. Yellow) »&*-rs«EWt*^ 

&\ S±7-f Jl/A8!tfi7 h^^7-r — ) . ClOcfc^teil 
750nm , 680nm ) 21 >*T€S&*, 

u-if*ffl^fc»^±o*«e^^«j«r*ct*Tf 

[0 0 0 6] L^l/ft^S, U—if£fBV> 

[0 0 0 7] —3k «£*<OfB3tt^>f*— P (LED) 
ft^T, Wft«fclXj»OfflWKC0L ED7tiE*InGaN ^CO 
W^ffl^TliaSnTV^ ( fThe Blue DiodeJ .S.N 
akamura and G. FasoL Springer, Berl in, 1997) „ Zt\£> 
tt, »©Sfift L E D t S M mftiffi©!? 

ftmZMftX '1^2 cot ft 1/2 — i/iogs 

[0 0 0 8] 



/nn/cnnl^i 



^ j^&fc^4,3^:^i m m m swtft msa r^^ zq//b prq?: yv>i it: it nn.i. ?:z/9n on. 
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[0 0 0 9] 

fet>L-<tt4 5 0 nmJ^iCDjSS^Wr^W-feO^t*- 

[00103 ^B^ro^-ro^fr^^^. 
[ooii] ret, MI3 rx-;v7T-f7>xi:J; 

[0012] *f£w<Dm=v>*mitf£9tm^z. 
< awfi^Tt t*- a s c: t t -r * *> cot 

[0 0 13] ft*5* mm&^mfc&ytm^te. InGaN ^ 
[0 0 15] 

[%bj^*] ^mm^-co^m^^tm^^ n^t 

[0 0 16] *^om^C0^#:^>t^^> 
yS» (DBR) ««*«*.3tClfcfc<t0, TtCDM^ffl 
Uii^* cfc o TSBft^ ^ — > ft fHPrT * d <h #T 

[0 0 17] **W<0»HC!)*»#«**-?tt. — «» 
&®5Et^<;*-F (LED) £^T5S3fc«8®tf>--ffl5 

[0 0 18] **WO*3tSB«tt, #fi*»#«3fe*T' 
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[0 0 19] 

[0020] ant ^m\z^m—<Dmmmm(Din 

GaN Sfffi^^JtJR^cDBffMS^BIft^-ro Bll: 
h^-f if(0»56iWI«M>. ffitt§7 

3fcEI«BiS£J:tK lvfo^&;*wV-^y>r:r>;* (Su 
per Radiance) KT3fc3ttT*. ft*, 4 s W 

20 flc^S^Sl^tt. 470nm AftJSS^-r**) 

[0 0 2 1] «T, **»<MEJfc*T«D»«J««fP«* 
ffi£#irTfffi**CR9rr*. »7 7>f7cl[»Sl±i: 
MOCVDffiSffi^T, n-GaN ffifSA^7 7)S2, n-Ga 
N Ay77l3 (Si F — y\ 5 Mm) . n-In 0 . • s Ga 0 . 3 s 
N A7 7rI4 (SI F — 7", 0.1 Mm) ^ n-Al„. , Ga„. • 
N >7yHB5 (SiF — 7\ 0.5 Mm) , n-GaN Sfctf-f 
FS6 (SiK-y, 0.1 Mm) . 7>h + -/gttI7, 
p-GaN 9t13-1 FB8 (MgH — ^. 0.1 Mm) , p-AU.,G 
30 a,.iN i?57HS9 (MgF — :/> 0.5 Mm) £>J;l£p-Ga 
N ^r^^^SlO (MgF — 7\ 0.3 Mm) ft«I#:JE£:gT 

Ga 0 . 95 N (10nm) . 7 > K — ^In 0 . 2 , Gao . T 2 N 
F@ (3nm) , 7> r 1 — ^ln 0 . 0 sGa 0 . S4 N (5nm)\ 
T> F — 2S Ga 0 . T tN I^#Fg (3nm) , T> 
F — yino. 05 Ga 0 . , S N (lOnrn) 7 > F — yAl 0 . . Ga 0 . s 
N (lOnrn) A>6ft«»z:«S^#F«Jtt , r*. 
[0 0 2 2] ^IC, 7^hUyy77^tX7?>^{: 
40 6 wmB® 1 -! 7^ h?-f 

E (reactive ion beam etching ) lei; «3 I^S^^o ^ 
(C. U^v ? Xh^i r yg|5±gBft^^ffl®±^SiN IK14 

i^xrcvDTMUftft, gt7*h';y^57 

^ ^ ^ J1/JB ftn-GaN ;ty7 7§3 
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<Dxhy^y^m2 miOfim) *«s«u gxi>^ 
7m2&m?<kvizpmmmn£isTTi/k]/?i/Au 

£*:n-CaN A'^7ri3 CD^tfjfflSlC n {ffi^Il 1 £ LTNi 

/au £j££i£tbAc^ ^n7--;nt*-$^ 

[0 0 2 3] ±t2<D£?\ZLTftmZftfz¥mi&5£ycm 

F (LED) £tt^*£««>T/h;*<, 7*)>9<D 10 
«3^**^©3 ! tOtt-&J»*tt«*<0 LED ^3tzS t L 

*fc*^5te#«*^«-C*t>fc*^ FS<£* 
KHMMMSn— 5r^ >^^1LT(/^U^\ Super Radi 

tO 0 2 4] 75:43, ±m<D^ffiJ&mz&\,*T\*. 470nm 
©tMh'-A^Mt^^ttW. InGaN 

tSJlt^T*, 470nm £W0ff&&ft-«>. »fi«:ft<B 30 

[0 0 2 5] ©*Jfi*ffi^^»#:5S^ 
*^©*flMBtBSH 2 tC^To 
[0 0 2 6] ^ItJtracD^VffXXSR^mjC^J: 

KlnHTe*?), RI«OJItCttiqfaF#«#unn&Kn«r 

3t*?*C*5ViTt>^ «/h»7t^*!y h"C«ft»ft"Cjet' 40 
[0 0 2 7] *»WJC«SjBH<3[>*JfiJgS8CDInGaN Jg» 

[0028] **m&m\z%**mi*ftyttt\i* sft 

HSr#E^JtTicR» StifcD B R 

2>s D B R U— If (distributed Bragg-ref lectionl/— 

If) tnfltottitfttt;*., C(ODBR*»fi*M**cJ:* 

t>G>T**. **^K:#V>Tt> ±1531— Oil 
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#9tftm=f-\t. 450nm fifthf— A**3fcTS *> 

[0029] &*mft%ytm¥<Dftmjj&*ffimzmw 

D*££J8^T> n-GaN (SiftAu/7 7a62, n-GaN Ity? 
r/i63 <Si H — 7, 5 am) . nIDBR^IS»«64 

(Si F — T> > n-GaN S 65 (Si F — 0.09am) . 7 
— yin fl . lR Ga«. , S N a-?#FS14H66 (2nm) , 
p-Al 0 . ,Ga 0 . ,N P^SJ167 (Mg K — !/, 20nm) , p-GaN 
Ji68 (MgF— ^ 0.09 am) . pS!D B R#JBK£Mft69 

(MgF— y) > p-GaN **y:/JB70 (MgF— ?\ 0.2 u 
m) ^(O^^X^ffl^i^T^fflJi^^ 

pfflfS7l4^^t5^ £fc3fc£BlDffi-riO0 
am^CDR^KOgE»^I^ViT^J5S:r^o nffi*I®ii72<£ 

y-T^o nS!DBR*JBSI**64Wn-An. l Gao.,N 64a 

(SiF — Zf, A/4ffiSiP3K 45nm) , n-GaN 64b (S 
IF— ^ A/4ffl£»*, 46nm) £40. 5 mmm JBT 
Z>. pSDBR*HS»«69«I^«^p-Alo. iGa a .,N 69 
a (MgK — 7\ A/4*BM§JS*, 45 nm) , n-GaN 69b 
(MgF-7\ A/4fflS/P^ 46nm) *20.5fflflBfBffl 

450nm 0>5E3fci£fi **TU «'h#SIBa>3&*t;L<fc '0 ^t<D 

[0 0 3 0] H4H *»BJ«C«<&»Ea<D*Jfi^ffiOIn 
GaN MlSrfi^aMtsRJt*^ <0Kffi«StB*^-r. JtESSS 
HO*lfi»J8i:ra«^D B R*«jE»ft**-r*«J5JcTf 
***** **«g<75»ffi^^ViTtt, iS&DBRJBSrSWt 

[0031] **mfe&ytm^<omffij&*frUjimtm> 
i£TffimzmwT%> 9 ns^^mtt^wr^6H-sics^ 

81±^MOCVD}*«JH^T, n-GaN H&W^yyrMS 
2, n-GaN A 7 7 7i83 (Si F-:7\ 5am) % nID 
BR»BSM«84 (SiF-^) > n-GaN Ji85 (Si F- 
7", 0.09Mm) , 7> F-7ln 0 . , 5 Ga«. 75 N S^#^ffi 
tt^86 (2nm) , p-AU . , Ga 0 . , N ®M^87 (Mg F — ^ 
20nm) . p-GaN j§88 (MgF — ^. 0.09/im) ^^SiST 

nIDBR#igW884«n-Alo. ,Ga 3 , .N 84a (Si 
F — 7", A/4ffi^i?^. 45nm) . n-GaN 84b (Si H — 
y> A/4*g^Jl^> 46niD) *40.5^aHbfcfe<Z)T 

[0032] ^<2fg, aag^T.SHSv.^T^jaa-rsc: 

SB»*»l/iTpflijeffi90S®^ , rs. DBRIg 
89^:ZnS 89a <hSi0 z 89b co^Jgn— >^ 



f n o / n o n Rli 



stBiw-w-aite r feM 7Q/t cqcc cn yw4 zi? : t t n w t zz/«n no 
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7 

Ttt, JiBSDBRSttZnS Sift D 

[0 0 3 3] B5lt *»W^«S»EC!)|lttJBffi(DIn 
GaN »»fi*^»3t*^©»H«l*H**Tt>©-C» 

^a. —m.v>mmt*?^*- Ynm&sz&^x. ^<o& io 

fcfc, 530 niDW«CD»fi^tf— AS»3ttT«t>OTf**. 
[0 0 3 4] 4^t»#»tt*?CE)M1ffj«Cf^K^rtt2:ff 

41±JlMOCVDS*ffi^T, n-GaN iSA7 7ri4 
2. n-GaN y y y B43 (Si H — ^ 5/im) Z>K — 20 
3/In„.< 5 Gao.5 5 N m-^#Ff£ttJi44 (2nm) , p-Al 
9 .,Ga<,. 5 N ^77h*JB45 (MgK— X, 0.1 ^m) , p-GaN 
*^7XJ146 (MgK-X, 1.2 Mm) Sr/SfiTSo ^<Z> 

T3&8 0 jLtmffiCDU'>Xtt48lCp-GaN XJl46£r:c 

»4u>x»tt«*»<ffl^ir»*sn, &i->xmix 

aco»JKtLTJ4BI7 0D±-5fcU>X*tt{e£ffliJ l J > 

*^±ffiou>x»tt«R*i««««ttn©»»tt, 4* 

[0 0 3 5] £t±. *%^OHfigJgfi|^^^##:5g5t 

[0036] jtaetuTtt, ±Bess— <ommm 
mzTjkztiT^&tiQ M<DW&yt\z~-&&m-j3T z>*m so 
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[0 0 3 7] 0 8tt*%^(DS3fefiEco-^|JSJg8gCD«| 
^CDpJi?j®102 lCAflmL>», |gpI®j^l02iC 

[0 0 3 8] H9«**§a©teco*jfi}gsi^7&^«>S3t 

£ UT*»?tiSB^frii^S*^IBCD*5tU>Xll3 
^110 ^eailtb^Tfetf— ASr^U rf>5 7— 112 CA 
[0 0 3 9] JK-b©J:3fc:* if***3IHJ*fc: 

[gia^fffim^^] 

[Hi] *f£w<o&—<»nmwm\z&*¥mw>nytm : ?- 
m2] *K®<D»=<Dmmmmzm2>¥mfa$£ytmT 
[0 3] *9&m<omE.<Dnmi&mz»z*mftf£ytm¥ 

lias] ^w^sscD^M^ffitcw^***^^ 

[0 6] *EO*JB»»^#S¥»i*5fi^£* : f-^±H* 

^0 

[0 8] &%w<Dmytmm<nffi&mizm 

[0 9] *f6^coitiico§g^:ssoffi^s;gi 



ffeM 7Q//b f!ftqp. P.D YVJ Zf^Tl H HI ZZ/90 00. 



1 V7 7<17W$L 

2 p-GaN{£^ )\ y7rm 

3 p-GaN/W:7T/S 

4 p-In 0 . iGa 0 . 9 N/^^^t® 

5 p-Al 0 . if Ga«. tiNjr 9? F 

6 p-GaNJt#< KB 

7 7>K-y«ttJB 
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n-GaN3fc#-f KJI. 
n-Alo. tsGao. iiN?77 H 
n-GaN^^ y 
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